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PRODUCTION OF PARTS
Cathodes

1. Large slize cathodes consisted mainly of tungsten rods, and of
molybdenum supports. The cathodes usually had eight rods arranged
with alternate potentials Zis shown in Annex A, Fig. ;7. The indi-
vidual parts were welded together; rarely were they mechanically
Joined. The welding was done by an oxy-hydrogen flame in a neutral
atmosphere; normally nitrogen. Sometimes & mixture of 75% nitrogen
and 25% hydrogen was used. Welding and heat treatment were performed
in the Main Production Building on the third floor as was the pro-
duction of individual parts. 1- Large size cathodes were produced
mainly for  CAT 10, CAT 12A, CAT 20, CAT 201, ACT 201, CAT iltc,
and CAT 17C tubes.

2. Medium size cathodes had either four or two rods.

a. The four-rod cathodes had two parallel branches arranged in &
square and connected /as shown in Annex A, Fig. 27. The four
rods making the two branches were the essential part of the
cathode and were of tungsten. Further, there were a support
(a molybdenum rod) and a tension device (a molybdenum rod
with spring attached). The tensiondevice held the rods in a
taut position. These cathodes were used for the following
tubes: CAT 9, ACT 16, CAT 6, CAT 6K, ACT 14, CAM 3, CAT 3.
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b. The two-rod cathodes were similar to the four-rod cathodes and
were used for the ACT 9, ACM 15, ACHM 3, ACR 2, ACS 2 tubes and
for the Mt types, for MR types, for DEM 2, DET 2, DET 3, and
for the fcllowing high-power rectifiers: CAR 6, CAR 2, and
CAR 4., The temsion device for the cathodes for high-power
rectifiers had a different design. The four-rod and two-rod
cathodes were producgd mainly in the Main Production Bullding
on the third flcor. 2.

3. Small size cathodes were the following:

a. Tungsten or thoriated tun%sten cathode was an "M" (AN
shaped wire for RD 200/3.% or a 8piral shaped wire for ATy 2.

b. Nickel oxide cathode was a nickel band, "M" shaped, used for
the DET 5, DET 11, CU 6, and PT 6B. These cathodes were used
for mercury rectifiers in the GU 14, QU 11, @T 14, GT 15. The
base was made of meshed wire, "M" or spiral shaped. The nitrogen
oxide cathodes were produced in the Main Production Building. 3.
They were dipped in or sprayed wlth Barium hydroxide or barium
carbonate,

4., Special cathodes consisted of copper foil tubings, and were used
for Geiger Mueller tubes, GMT 16/&00 and GMT 30/300. These cathodﬁs
were produced in the Main Production Bullding on the second floor.4.

Grids

5. G@rids consisting of molybdenum rods, four molybdenum supports,
molybdenum connectin parts, and a sleeve, which was a nickel-iron
sheet, /Annex A, Pt 3/_were produced on the third floor of the Main
Production Building, 1. They were used for all the high-power trans-
mitter tubes: CAT 10, CAT 124, CAT 20, CAT 201, ACT 201, CAT 1lic,

CAT 17C; for medium-power modulators: ACM 1S, ACM 3, CAM 3; and for
some MT specisl tubes.

6. Grids consisting of, usually, molybdenum supports wound with
molybdenum or tungaten wire and of a sleeve (nickel-~ireon sheet)
had ecircular or rectangular winding which was attached to the supports
with a thin tungsten or molybdengm spiral-shaped wire Z§ee Annex A,
Fig 3a/. These grids were used for CAT 9, ACT 16, CAT 6, ACT 1k,
CAT » CAT ?, ACT 9, ACS 2, and for some MT tubes snd for DET 2
and DET 3. (These DET tubes had grids with rectangular winding.,)
These grids were preduced on the third floor of the Main Production
Building. >-

7. Meshed grids were composed of bodies made of meshed molybdenum or
tungsten wire., This meshing was in the form of a sock and
performed on an 0ld grid machine waﬁ These
grids had molybdenum supports ana nolders and a sleeve which was a

. nickel-iron sheet. )

25X1

8. Wound grids consisted of from two to four supports, wound with
molybdenum wire (the winding was spiral, circular, or rectangular).
The supports had notches into which the winding wire was pressed.
These supports were copper plus two per cent silver wire when the
grid served as the first grid. They were of nickel wire when the
grid served as the second or third grid. These cathodes were used
for DET 5, DET 11, PT 6B. These grids wgre produced in the Main

Production Building on the third floor. They wer duced on
a simple grid machine (an old machine(xﬁgnr? 25X1
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9. Copper anodes were used for transmitter tubes with external anode.
There were small, medium, and large sizes.

a.

Small copper anodes were used for ACT 9, ACM 1S, ACM 3, ACR 2,
AC8 2. The anode was a copper tublng with a bowl-shaped base.
A copper pin with internal threads and used as a connector was
soldered to the center of the base on the outside. The top of
the copper tubing was twrned by lathe to a knife edge to be
sealed to glass later, The bowl-shaped base was achleved by a
so-called metal pressing operation in which one end of the
tublng revolved on the spindle of the lathe and the other end
of the tubing was formed into & bowl-like shape with a dull
tool. This operation was gerformed on the first floor of the
Main Productlon Building. ©-

' Medium-sized coppér anédeé_consisted of copper tubing, the

diameter of which was adjusted to the necessary size, to

which a flat copper bottom was soldered in the Press Shop

when the anode was used for CAT 9 and ACT 16 tubes. 7. The
bottom was bowl-shaped (the same process as described above)
when the anode was used for the CAT 6, ACT 14, CAT 6K, CAM 3,
CAT 3 tubes, A copper pin was soldered to the center line of
the bottom on the outside. 1In addition, a ring was soldered

at the top of the tubing. This ring was shaped by being drawn
up from a nickel-iron sheet by a die and a press machine. This
ring had a knife edge, turned by lathe, to be sealed to the
glass, There was a copper band on top of the tubing placed just
below the ring to hold the tube in the water cooler. Inside the
top of the tublng were notches turned by lathe éﬁs shown in
Annex B, Fig“£7; these notches were to reflect fhe heat emitted
from the cathode.

Large copper anodes for CAT 10, CAT 12, CAT 20, CAT 201, CAT 14c,
CAT 17C. These anodes were copper tubing adjusted as described
above (paragraph 9b). The top of this tubing was softened by
gas burners and compression rings were repeatedly driven

against the top to narrow it to the desired diameter. This
operationswas done on the third floor of the Main Production
Bullding.”+ A flat bottom was cut from a copper plate and
soldered to the tubing. A copper pin was soldered on the out-
silde to the center of the bottom. A bronze bgnd was soldered
close to the top of the tubing and a nickel-iron ring (paragraph
9b) was soldered to the top of the tubing above the band.
Notches were then turned by lathe on the top of the inside as
described above. Finally, a knife edge was made on the ring

by lathe. In addition, with the CAT 14C and CAT 17C types

only; vertical notches were cut on the surface of the tubing in
order to enlarge the surface for better cooling.

Anodes used for the high-power rectifiers, CAR 6, CAR 4, and
CAR 2, were. copper tubing shaped by a pressing operation into
the form shown below:

=0

Bronze bands were soldered to the external upper and lower
part of the anode. Two nickel-iron rings were manufactured
from nickel-iron sheet by lathe; one was soldered to the ‘top
and another to the bottom of the cathode. These rings had a
knife-edge.
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All copper anodes were manufactured as follows: The lathe operation
was dgne in the Main Production Building in the Machine Tool Work-
shop 6. on the first floor of the Maln Production Building. The
following equipment was in the workshop: three lathes (two were
0ld, one was bullt in Czechoslovakia after 1945), one shaper (an
old Czechoslovak product), one old, imported drilling machine, one
old (possibly British) lathe for metal pressing, two work benchess,
four vises, etc, The soldering of the anode's bottom to the
nickel-iron ring was done with % silver and copper soldering rod

in the Welding and Press Shop. (- There was one gas welding appa-
ratus and one apparatus for welding by means of an oxy-hydrogen
flame. (Another gas welding apparatus was located in the Auxiliary
Building. 9') Before the glass envelope was sealed to the knife
edge of the anode or to the knife edge of the grid ring, the kntfe
edge was copper-plated. The pressing operations were done in the
Welding and Press Shop by means of a hydraullic press. This was an
old press of unknown origin and had one ton maximum pressure at a
maximum of 20 atmospheres.

Shielding Parts

11,

12,

Anode shield rings for high-power transmitter tubes with external

anode protected the seal of the anode's knife edge to the glass

from the effect of the electrical fleld. There were always two

shield rings, one inside and one outside the tube /as shown in

Annex B, Fig. 2/. The external ring of the medium and largest

type tubes in 18 category simultaneously served as a cooling

device. Alr was forced through drilled holes on the periphery

agalnst the seal of the knife edge to the glass. The internal

shield ring was shaped from -copper tubimg, The extermnal ring was

pressed from a copper sheet forming a curved edge; then the shield

rihg was niokel-plated, Both the external and internal anode shield £
rings were manufactured on the first floor of the Main Production Buildin ‘.

Various shleld parts, usually made from nlckel sheet, were used
for shielding the cathode of medium-power special tubes (mercury
rectifiers: GU 14, GU 11, GT 14, GT 15); for shielding the third
grid of low-power rnecial tubes (le, PT 6B), All of the shield
parts were _produced on the third floor of the Main Production
Bullding. 3.

Terminale

13.

Terminals with nickel or copper knife edge included:

a. Heater terminals conslsting of a conlcal-shaped part (with a
flat bottom) pressed from a nickel-iron sheet. Two copper pins
were welded with a silver welding rod, to the center of the
bottom, one from the inside and one from the outside. Then,
the knife edge was formed by lathe on the top of the conical-
shaped part. ee Annex B, Fig. 3;7. These heater terminals
were used for high-power transmitter tubes (i.e., CAT 10,

CAT 12A, CAT 20, CAT 201, CAT 14C, CAT 17C).

b. Grid terminals were also conical-shaped (pressed from copper
sheet) with a copper pin inside the bottom and a knife-edge top.
ee Annex B, Fig. 4&9. They were used for CAT 9, ACT 16, CAT 1lic,
AT 201, ACT 201, The weldlng and pressing was done in the
Welding and PPQES Shop and the lathe operation in the Machine
Tool Workshop. . : .
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14, Platinum terminals (so-called zdere) éﬁhnex B, Fig. 5/ were used as
heater terminals. They were of two s zes; the larger ones were
used for CAT 9, and the smaller ones for CAT 3, CAM 3, CAT 6, CAT 6K,
ACN 13, ACN 3, ACR 2, ACS 2, ACT 5. These platinum terminals were
supplied by Safina, National Enterprise, in Prague. To save platinum,
efforts were made to replace these terminals by CrPFe terminals ZEee
Annex B, Fig. §7. The first CrFe parts were made in the Tesla
Vrsovice plant™ in 1952. These weig samples made on the third floor
of the Main Production Buillding. * The results seemed to be good
but it was planned to start mass production only after the terminals
had been thoroughly tested on tubes in operation.

15, Straight platinum terminals consisted of & nickel part which was
inside the tube, a platinum center part which was sealed into the
lead glass, and an external part which was a copper cable (copper
filaments woven together), ZEee Annex C, Figs 1 and la, These
platinum terminals were used as general terminals for MT tubes(except
the MT15), MR tubes, and for the DEM 2, DET 2, DET 3 tuvbes, They
were &lso used as grid terminals for the following high-power trans-
mitter tubes: CAM 3, CAT 3, CAT 6, ACT 14, CAT 10, CAT 12A, CAT 20,
The straight platinum terminals were produded in the Main Production
Bullding on the third floor. 1l. Since 1952, efforts had been made
to replace these platinum terminals for the MR and MT type tubes in
order to conserve platinum. As a substitute, nickel-iron-copper
wire was sometimes used.

16. Molybdenum terminals were rods from one to four millimeters in
diameter and were sealed into molybdenum glass. The current was
conducted to the terminal by a copper cable which entered a niokel
tubing, welded slectrically to the terminal, Usually the copper
cable was welded to the terminal before the tube was finished, fThis
procedure, however, caused the oxidation of the cable during further
production processes of the tube and the oxidized cable broke easily,
For this reason, rejects of the RD 200/3.5 tubes jumped from 10%
to 25% in 1951, Therefore, with respect to this tube, the copper
cable was welded to the terminal after the whole tube was finished,
Molybdenum terminals were used for GU 11, GU 14, GT 14, GT 15, MT 14,
and RD 200/3.5 tubes. They were manual%x produced on the third
floor of the Main Production Building. +ti.

Input Leads

17. Input leads from nickel-iron-copper wire were made as follows: the
internal part of the lead was nickel and the center part, which was
sealed Into the lead glass, was nickel-iron-copper wire of 0.35 mm.,
O.4 mm., or 0.5 mm., and sometimes up to 0,8 mm, in diameter. The
length of the center part was about five millimeters. The external
part was a_copper cable or copper wire, All three parts were welded
together /Annex C, Fig. 2/. These input leads wWere mainly used for
low-power special tubes, 1. e,, DET 5, DET 11, CU 6, PT 6B, RHT 1,
RHT 2, and for the Geiger-Mueller tubes. Nickel-copper wire was
used as a grid lead for the ACT 9, ACM 1S, ACM 3, ACS 2 tubes. The
grid leads_were produced on the third floor of the Main Production
Building, 12.

cooling Rings

18, .Cooling rings were copper tubings welded into a circle with drililed
holes on the outside. They were used for high-power transmitter tubes
with external anode. The cooling ring was fastened to the band of
the tube by copper strips, and air was forced through the openings in
order to cool the seal of the glass to the anode., Air was conducted
into the cooling ring by a rubber hose, Coolling rings were produced
manually on the third floor of the Main Production Building. 13. fThe
surface of the rin§ was nickel plated.in the Auxilisry Production
Building (Annex). 14.
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grid Rings for CAT 17C

19.

Grid rings for the CAT 17C tubes were made as follows. 4 pressing
operation produced a cup-shaped object from a nickel-iron sheet.
The bottom of the cup was cut out and a copper band was soldered to
the outside of the remaining nickel-iron ring by means of a silver
welding rod. The copper band was centered on this nickel-iron ring.
A knife edge to be sealed to glass was made on both edges of the
ring by lathe. The pressing took place in the Welding and gress
Shop, - the lathe operation in the Machine Tool Workshop. ©-.

Heater Leads

20,

Heater leads {for cathode heating) were of two types:

a. Non-cooled leads, used for high-power electronic tubes with
external ancde. These leads consisted of a copper rod (external),
copper cable (center), and copper rod {internal) which was
threaded at the ends for screwing to the heater terminals. The
g:rta};pre welded together with a silver welding rod. ZInnex C;

ga L

b. PForced air-cooled leads, for the largest high-power transmitter
tubes: CAT 17C, CAT 14C, CAT 201, The external part was a
copper tube through which cool air was driven. A bronze tubing
wag welded to the copper tube with a silver welding rod. The
bronze tube was shaped like an accordipn to counterbalance the
expansion of the lead caused by heat. The internal part was a
copper tube with openings in the surface, serving as outlets for
the cool air, This tube was threaded for screwing into the
heater terminal. /Annex C, Fig. 47. The lathe work for the
production of heater leads toock place in the Tool Shop of the
Production Building; 15. the welding and assembly in the Auxiliary
Production Building. 7. The bronze tubing was delivered from
another plant but Source did not know which one.

Supports and Bases

21.

Supports and bases of various designs and sizes usually made of
copper or brass strips, were used to support heater terminals of

the cathode for all high-power transmitter ‘tiibss with

external anode. In addition such parts were used ©o supports neater
leads;, anode outlets and grid outlets of the following tubes: MT,
MR, DEM 2, DET 2, and DET 3. These were made from brass (usually
brass strips) and insulating plate. Also included in this category
were various other supporting parts such as copper strips which were
placed around the grid ring of the CAT 17C and used as an external
terminal for the grid, grid terminals (copper strips) for the CAT 9
and ACT 16 high frequency transmitting tubes, and also grid terminals
for the non-high frequency transmitting tubes.

Standard supports (which served toc support heater leads as well as
grid terminals) for ACT 9, ACM 1S, ACM 3, ACR 2 and ACS 2 consisted
of brass tubing, and a ceramic insulating plate with brass contactors.
Standard bases for mercury rectifiers for GU 11, GT 14 and @T 15
consisted of a sleeve of nickel sheeting, an insulating plate
(pertinax or hardened Baitelite cardboard} and brass contactors which
were selt in the insulating plate. Standard bases for RD 200/3.5 and
for PT 6B consisted of a sleeve of nickel or aluminum sheeting, .a
ceramic Iinsulating plate, and brass contactors.
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23. The production and assemhlyof supports and bases took place in the
Main Production Building on the third floor. 16. The brass con-
tactors were produced in the tool shop of the Production Building. 15.
‘The ceramic insulating plates were supplied from another Czechoslovak
plant (Source did not know which one). Other insulating parts were
produced in the Main Production Building on the third floor. 16. TIn
addition, there was alsg _assembly of supports in the Main Production
Bullding second floor, 17. All the metal supports not made of nickel
were nickel-plated, with the exception of aluminum parts.

Coolers

24, Coolers were of two types: Coolers with horizontal cooling fins for
alr-cooled high-power trrnsmigter tubes with external ancde - for
ACT 16, ACT 201 and ACT 14; 18. coolers with axlal cooling fins for
the smallest alr-cooled high-power transmitter tubes with an external
anode, 1. e., for ACT 9, ACM 18, ACR 2, ACS 2. ’

The cooling fins were copper strips about four centimeters wide and
formed as i1llustrated:

They were assembled in rows around the anode toc form & cylinder. The
cooler was attached to the anode by screwed sleeves. The coolers
were produced in the Main Production Building on the second floor. 17.

Glass Parts

25. The equipment for producing glass parts was located in the Main Pro-
duction Buillding on the third floor. 19:. The main equipment consisted of:

a. A large sealing lathe adjustable for horizontal or vertical
operation. This was an 0ld lathe, probably imported from England
before World War II. It was used to seal the anode glass envelope
to the glass stem of the cathode, as well as to seal the glass
envelope to the knife edge of the anode or to the knife -edges of
the grid rings of the CAT 17 tube. This sealing lathe was used
for high-power transmitter tubes with external anode: CAT 14,
CAT 17C, CAT 201, ACT 20, CAT 12A, CAT 20 and CAT 10.

They were
used primarily tor sealing operations which were necessary for
the manufacture of high-power transmitter tubes (with external
anode) of a smaller size than mentioned above (paragraph 25 a):
CAT 9, ACT 16, CAR 6, CAR 4, CAR 2, CAT 6, ACT 14, CAT 6K, CAM 3
and CAT 33 but also for most of the sealing operations connected
with the production of large stems,

25X1
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Three sealing machines; one was used for medium-power transmitter
tubes (ACT 9, ACM 13, ACM 3, ACR 2 and ACS 2); another for the MR-
type tubes and the DEM 2, DET 2, DET 3; and the t ’
QU 14, GT 14 and GT 15. These machines

were vertical seallng machines which could
simultaneously handle four tubes, each at a different stage. The
first three stages were to heat the glass gradually; the actual
sealing was performed in the fourth stage. There was one pair of
gas burners for every stage: burners were nisced opposite earh
other and handled manually, The platform on which the tubes were
placed was manually revolved from one stage to the next.
A sealing machine for low-power tubes: RD 200/3.5, DET 5, DET 11,
PT 6B, RHT 1 and RHT 2., This machine wag similar to the machines
mentioned e);

A machine for the production of small stems for RD 200/3.5, DET 5,
DET 11, CU 6, PT 6B, RHT 1, RHT 2, GU 14, QU 11, GT 14 and for
the GM tubes. This achine with four to six stages
‘arranged in a cirele., There
, ir ol gas burners {burners were placed opposite each
other) for every stage. Gas and air were used as fuel for the

burners when soft glass stems were belng processed, and in addition,

oxygen was introduced when hard glass stems were processed. Four,
or perhaps six, stems could be produced simultaneously. The parts
of the stem were assembled and then heated gradually until they
were sealed together in the last stage and the stem was pressed
into the desired form. The burners were handled manually. This
machine was also imported from England prior to World War II.

Electric tempering furnaces for cooling glass parts (mainly stems)
in order to remove the intermal tension of the glass created in
processing. The glass parts were put into the furnace, heated
slightly above the transformation point, left at this temperature
for a certain pericd, and then the furnace was switched off and
the parts were left inside until ¢00l. The inside of the furnace
was made o* fireproof :lay and electrically heated by heating
spirals. “ne desired temperature was maintained by a thermostat.
There wer. three tempering furnaces in the plant -- an older one,
of 15 kw,, of unknown origin, and two newer ones of 5 kw. each,
possibly of Czechoslovak origin.

Tempering equipment, vertically revolving, with four stages.

After the sealing was completed, the tube was put into the temper-
ing equipment where it passed through the four stages, the gas
flame of each stage having a lower temperature. There were four
units of this equipment, but only three were in operation. Some

of these units were of foreign origin; the others were manufactured

in the Tesla Vrsovice plant.

Two devices for cutting glass envelopeé and tubes, operated manually.

Both were manufactured in the plant. A heating resistance wire,
one end of which was connected to one pole of a transformer (one
transformer was six volt, the other twelve), was wound around the

glass; the other end of the wire was connected to the other pole of

the transformer. The wire was heated, thus quickly heating the
glass which caused it to snap where the wire was placed.

Work benches with gas burners and various glass work tools.
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Tbe following glass parts were produced:

a"

Large stems;1. e., cathode stems with two sealed heater terminals
which were used for all the high-power transmitter tubes with
external anode. They were produced from lead glass tubes or glass
envelopes of various shapes and sizes. Most cf the large stems
were prcduced manually; some of the operations being performed on
the glass sealing lathes (paragraph 25b).

Medium-size stems; i1.e. , cathcde stems with sealed heater terminals
and anode stems wlth one or two terminals. They were made by hand
from glass envelopes, Lead glass was used for MT tubes {except

MT 14), MR tubes, and DEM 2, DET 2 and DET 3; molybdenum glass was
used for GT 15,

Small stems; 1.e., heating stems for all low-power s eclal tubes
(DET 5, DE. 11, CU 6, PT 6B, RHT 1, RHT 2, RD 200/3.5), as well
&8 GU 14, QU 11, GT 14 and the GM tubes. There was also an anode
stem in addition to the heater stem for the RD 200/3.5 and the
PT 6B. The stems for RD 200/3.5, GU 14, GU 11, and GT 14 were
molybdenum glass;they were lead glass for all the remaining tubes,

Complete terminals,i.e., metal terminals (paragraphs 13-16) plus
the sealed glass.

(1) Heater terminals were nickel-iron, conical-shaped, with a
knife edge (paragraph 13), or platinum terminals (paragraph 14)
to which a lead glass tubing,narrowed into evacuation tubing,
was sealed. These terminals were used for all high-power
transmitter tubes with external anode. After the terminal
wag tested and found to be vacuum-proof, the evacuation tubing
was cut off and the terminal was sealed to the heating stem
(paragraph 26 a). ' ,

(2) Grid terminals were copper, conlcal-shaped with a knife edge
which was sealed to lead glass tubilng narrowed into evacu-
ation tubing. This terminal was sealed to the envelope of
the anode of CAT 14, CAT 201, ACT 201, CAT 9, ACT 16, and
CAT 6K (paragraph 13 b).

(3) OCrid platinum terminals (to be sealed directly into glass)
nnex C, Flg. 5/ were straight platinum terminals Z%nnex C,
ig. 1 8/ sealed into lead glass and to a lead glass tubing
narrowed lnto evacuation tubing. Thils terminal was used for
CAT 6, ACT 14, CAM 3, CAT 3, CAT 10, CAT 124, CAT 20, as well
838 for those MT-type tubes in which the terminal was sealed
to the glass envelope. The remaining MT-type tubes had the
grid terminal sealed intc the heater stem.

(4) Anode terminals /Annex C, Fig. 6) for GT 15, GU 14, GU 11
and GT 14 /Ennex C, Fig. T/. ’ ’ ’

Sealing of the glass envelope ancde knife edge was performed on

the glass work lathe as mentioned above; the anode was placed on
one of the revolving spindles of the lathe and the envelope on

the other. The anode and the envelope were centered and while
revolving they were softened by gas burners. When the glass was
sufficlently softened 1t was pulled onto the anode and sealed to
1t. Then the gas flames were gradually lowered. This procedure
was followed with all high-power tubes with external anode. /Annex
D, Pigs 1 and 3;7 When sealing glass envelopes to the knife edges
of the nickel iron grid ring of the CAT 17 tube, first one envelope
was sealed and then the other /Annex D, Fig. 27. The procedure

was slmilar to the one mentloned above.
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ASSEMBLY OF TUBES

Assembly Shops )

27.

Agsembly of all tubes produced in the Plant was in the assembly shop

on the second floor of the Main Production Building. The production
énd assembly of GM tubes was in & speclal shop on the second floor of
the Main Production Building. 21. In addition to the usual equipment,
go-called rotary stands were used in the assembly shop. Each stand
consisted of a steel plate as a base and an axial radial ball bearing
(an axial bearing and radial ball bearing conbined as one unit). A
rectangular support device with a conical opening was set into the

ball bearing,and into this conical opening was placed a support with

2 head, The head was of the same shape and size as the inside of the
stem of the tube which was to be assembled., The stem was placed on the
head of the support. The size of the base plate of the stand varied
from 15 x 15 em. to 30 x 30 em. The height of the stand was about 20 cm.
The stands were of three different sizes.

Lis8embly Process

8,

In the assembly of hlgh-power electronic tubes, the heater stem was

set on the head of the support and the cathode was attached to the
stem so that the metal terminals of the heater stem were secrewed or
clipped to the support of the cathode, Then, the sleeve of the grid
was slipped on the eylindrical part of the stem and screwed on. The
cathode was then tested for electrical conductivity. This testing was
performed in a testing apparatus which consisted of a base on which

_the cathode with grid and stem was set. All of these tube parts

were covered by a bell in order to maintain & neutral atmosphere,
usually nitrogen. There was & Supply of power with an adjustable
auto~transformer, an ammeter, and voltmeter. The measuring instrument
showed whether the conductivity was correct. (It was correct when
the connecting parts of the system did not develop resistance, or
when the rod of the cathode was not broken. )

In the assembly of medium-power special tubes (mercury rectifiers:
QU 11, QU 14, GT 15, GT 14,), the heating stem of the cathcde was set
on the head of the support as explained above (paragraph 27). Then
the cathode, a strip coated with Baco (barium carbonate) or Ba(OH)2
(barium hydroxide) was welded to the hree terminals of the stem.

The cathode shield was 8lipped on over the cathode and welded to the
metal terminal. Then, with the thyratrons only, GT 14 and GT 15, the
cathode shield was covered by a grid, which was welded tc the grid
terminal, which went through the heating stem. The grid was also
welded to the support which went through the heating stem.

In the assembly of low-power special tubes, the bottom of the cathode
was attached to the metal input leads which went through the heater
stem of the tube, and the cathode was attached to the tension device.
The tension device was attached to the upper ceramic insulating plate.
This upper insulating plate was laid on the support which went through
the heater stem, The upper ends of the grid supports were set into
the upper insulating plate; the lower ends were set into the lower
insulating plate which was attached to the same supports as the

upper insulating plate. The sleeve of the anode was slivped over the
cylindrical part of the stem and screwed on. There were two exceptions
to the above procedure. With the RD 200/3.5 tube, the sleeve of the

‘grid was attached to the cathode stem and the anode was attached,

also by a sleeve, to the anocde stem which was placed opposite the
cathode. With the PT 6B tube, two of the three grids were attached
as mentloned above but the third grid was uttached by a sleeve to the
c¢ylindrical part of the heater stem. The anode was attached to the
anocde stem.

SECRET
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Before assembly, those metal parts (mainly small nickel-iron-copper

parts) which were supposed to come into the envelope were reduced.
By reduction, the surface of the parts were purified.” The reduction

:process was performed in two reduction furnaces /Annex E/ whis% were

located in the Main Production Bullding on the first floor.

These furnaces were made in the plant during 1945 and 1946, The
internal fireproof tubing was probably imported; the quartz tubing
was imported | The parts to be reduced
vwere placed on a mclybdenum plate, put into the opening of the cooler,
and” then pushed into the furnace where they were left at a fixed
temperature for a prescribed period of time. The temperature was
means of an optical pyrocmeter

After reduction, the molybdenum plate containing

the parts was pushed into the cooler and left until cooled.

The sealing of the glass envelope to the glass stem for the tubes was
as follows:

a. The sealing for high-power transmitter tubes with external anode
was performed on glass-seal lathes; the large tubes were placed
on the lathe in a vertical position and smaller tubes in a hori-
zontal position. The smallest tubes in this category, for instance
ACT 9 and ACM 1S, were sealed on the sealing machine. The copper
anode, sealed to the envelope, was set into one of the two spindles
of the lathe; the stem, with the cathode and the grid, was put
into the opposite spindle. Then the stem, along with the cathode
and grid, was slipped inside the anode. The lathe was set into
operation and the revolving parts were centered while the lathe
was fixed in a horizontal position. When the lathe was put into a
vertilcal position; the revolving glass parts were heated by burners
until the glass envelope was sealed to the glass stem and the seal
was polished by a glass-work tool. After the temperature was
lowered by turning off the burners, the lathe was returned to the
horlzontal position and the tube was taken out and sent to the

section for pre-evacuation. :

b. The sealing for medium-power transmitter tubes was performed on
the sealing machines (paragraph 27, c). After the glass stem
was sealed Yo the glass envelope, the tube was gradually cooled
in the tempering equipment. When sealing the MT and MR tubes
and DEM 2, DET 2, DET 3 tubes, the glass stem was sealed to the
glass envelope before the anode stem was sealed to the envelope.

¢. The sealing of low-power speclal electronic tubes was similar %o
the sealing of the medium-power transmitter tubes (paragraph 32 b).

The various supports and bases and auxiliary parts (paragraphs 21, 22)
were attached to most of the tubes after the degassing and evacuating
process and with the remaining tubes after the testing of the tubes. 23
After the tubes were finished they were polished and stamped. An
example of the stamp: )
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"V, the Vichlabi Plant; .th: Roznov Plant carried the letter "R" alszo.

This stamp was placed in the center of the glass envelope.

number of the tube was put below this stamp. With the high-power

transmitter tubes, 1f the serial number, placed on one of the internal

parts was visible, no serlal number was placed on the envelope of the
tube. In addition to the designation described above, the high-power

transmitter tubes bore the designation indicating the established heater

voltage (in volts and in tenths of one volt), This designation was
placed below the trade stamp and below the serial number, if any.

Materials Used in Production 24.

3&.

35.

In addition to the standard materials for production of tubes, the
following materials were used: S '

eo
f.
In

Tubes; sheets, rods, wires and cableg, all made of copper.
Aluminum sheets.

Brass sheets and brass rods.

Tin soldering rods. '

Alabaster gypsum for sealing supports and bases.

Bakelite putty for supports, bases, and coverings.

addition to these materials, the following semifinished parts and

finished parts from domestic suppliers were used by the plant:
¥ N

&,

T,

Ceramic insulating plates for low-power special tubes, insulating
plates for heating supports for high-power transmitter tubes of
the smallest sizes, ceramic bases for small low-power special
tubes (DET 11, PT 6B, and RD 200/3.5, and ceramic supports for
the grid outlet for the RD 200/3.5).

Bakelite bases for DET 5 (European designation "A Socle"), Bake-
lite bases for RHT 1 and RHT 2 (KBA), and bases for CU 6 and for
the GMT tubes, .

J

Bronze castings for rings for the large copper anodes.

Anode coverings, copper or brass, for emall special tubes and
grid coverings for RD 200/3.5 tubes.

Bellowed bronze tubes for forced air-cooled heating leads and
bronze tubing for water-cooled heating leads.

Various screws and similar items.

There were frequently shortages or complete lack of the following
materials in the plant:

Molybdenum and tungsten materials of certain kinds and dimensions.

NiFe sheeting; the lack of which was particularly felt during
1951 and 1952,

OFHC copper.

S10 insulators, used to attach

large cathodes to grids.

SECRET
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e. Lead glass and molybdenum giass parts, the lack of which was
caused by the large percentage which had to be returned because
of poor quality.

The lack of these materials caused production difficulties which were
partly overcome by temporarily shifting production from one type of
tube to another.

Annexes
A. Sketches of Cathodes and Grids

B. Sketches of Medlum Copper Anodes, Anode Shield Rings and Various
Terminals ¥

C. 8ketches of Varlous Terminals
D. Sketches of Seals
E. Sketch of Reduction Furnace
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Annex A Sketches of Cathodes and Grids
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LEGEND TO ANNEX A

ll

3.

Cathode; for high-power transﬁitter tubes

al. Cathode rod through which current passed from top to bottom.

a2, Cathode rod thrpugh which current passed from bottom to top.

bl-b2. So-called distance equipotential squares.
Cathode:‘ with tension device

a. One branch of the cathode

b. Molybdenum support

¢. Tension device

d. Spring of the tension device

é. Ceramlc insulating plate

f. Bridge connecting both branches of the cathode
Grid: coneisting of rods

a. Grid rods (a total of 16 rods)

b. Grid supports

¢. Connecting and simultaneously shielding part

.d. Sleeves of the grid

3a. Grid: consisting of supports, wound with wire

a. Supports (a total of four supports)
b. Winding of the grid

c. Spiral-shaped wire to attach the winding to the supports

d. Sleeves of the grid
e. Conmnecting and simultaneously shielding part

SECRET
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Annex B Sketches ‘of Medium Copper Ancfles, Anode Shield Rings and
Various Terminals

Fig. 1. l Plg. 2.

*

i
NS
AACCNN

B N O e N O R OO REERREESS
SAANNINNHRIERI RTINS

-

Fig. 5. |
A_ 7 mm
S|
¥ 3 £06) mam Fig.. 4,
O\ - :
o
o !
4 i |
|
/:78 i
rig. 6. I
|
/77 i

L

SECRET

Approved For Release 2009/06/16 : CIA-RDP82-00046R000400030004-0



Approved For Release 2009/06/16 : CIA-RDP82-00046R000400030004-0

SECRET
- 17 -

LEGEND TO ANNEX B

10

Medium Copper Anodes

a. Anode tube

b. Band

¢c. Bottom

d. Pin

e. Nickel;iron ring with knife edge
f. Internal notches

Anode Shield Rings

a. Internal shield ring

b. External shield ring (here, in this case, simultaneously a cooling

device)
¢, Nickel-iron ring with knife edge sealed to the glass envelope
d.. Copper anode
e. Glass envelope

Heater Terminal: with a knife edge

a. Conical part with a knife edge
b.-¢c. Pins
¢c. Threaded openings

Grid Terminal: with a knife edge

a. Conical part with a knife edge
b. Pin

Platinum Terminal (so-called "zder")

Chromium-iron Terminal

a. Chromium-iron; bowl-shaped part to be sealed to the lead glass

bl-b2. Copper pins

SECRET
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Annex C Sketches of Various Terminals
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LEGEND TO ANNEX C
l.-la. Straight Platinum Terminals

2. Nickel-iron-copper Wire Input Leads

3. Non-cooled Heater Leﬁds

a. External copper part
b. Copper cable
¢. Internal copper part
4, Forced Air-cooled Heater Leads

a. Copper tubgu

b. ‘Accordionaghapeq bronze tube

¢. Internal copper tube, with openings
5. Complete Grid Terminal

a. Stralght platinum terminal

b. Lead glass
6. Complete Anode Terminal: for GT-15
" Mo. Molybdenum rod
a. Molybdenum glass
T. Complete Anode Terminal: for GU-14, GU-11, GT-14

Mo. Molybdenum rod
a. Molybdenum glass

SECRET
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Annex D Sketches. of Seals

Fig. 1. Fig. 2.

Fig. 3.
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LEGEND TO ANNEX D

1. Seal of the Enveloge to_the Anode Knife Edge

2. Seal of the Envelopes to the Two Knife Edges of the Grid Ring of
e e R

3.

a. Copper anode .

b, Nickel-iron ring with knife edge

¢. Lead glass envelope sealed to the ring
d. Evacuating tube

e. Anode band

a. Grid ring

b. Lead glass envelopes

Detalled Diagram of the Seal of the Envelope to the Knife Edge
a. Nickel-iron ring with a knife edge

b. Upper part of the copﬁar‘lnode

¢. Lead glass envelope

d. 8eal

SECRET
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Annex E '
Sketch of Reduction Furnace
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LEGEND TO ANNEX E

Reduction Furnace

a.

b.

. Ca

Tube of fireproof material '
Resistance spiral, electrically heated

Sio glass tube

'd1-d2. Coolers

el-e2. Iron sheet cover placed around the furnace and coolers

r.

Furnace opening
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